Effects of rosiglitazone (a peroxysome proliferator-activated receptor gamma agonist) on the blood pressure and aortic structure in metabolically programmed (perinatal low protein) rats.
This study investigated the effects of rosiglitazone on nutritionally programmed chronic disease, with a focus on blood pressure (BP) and aortic wall structural remodeling. Wistar pregnant rats were fed one of two diets: a normal protein diet (19% protein; NP rats) or low-protein diet (5% protein; LP rats). Male offspring at 3 months of age were randomly divided into four groups: NP offspring treated with rosiglitazone (NPR); untreated NP offspring (NP); LP offspring treated with rosiglitazone (LPR); untreated LP offspring (LP). Rosiglitazone was administered at a dose of 5 mg/kg/d until 6 months of age. BP was elevated in LP offspring. Rosiglitazone reduced BP beginning in the first week of treatment in the LPR offspring. The insulin sensitivity was increased in LP offspring, and was not altered by rosiglitazone. LP offspring exhibited a 40% reduction in the amount of elastic fibers in the aorta wall compared with NP offspring (p < 0.01), and the quantity of elastic fibers was not altered by rosiglitazone. The smooth muscle cells, elastic lamellae, circumferential wall tension (CWT) and tensile stress (TS) were increased in LP offspring, indicating increased blood flow in the aorta. Rosiglitazone reduced both CWT and TS by 30% compared to the levels in untreated LP offspring (p < 0.01 for both). Rosiglitazone restored the expressions of angiotensin II type 1 receptor and endothelial nitric oxide synthase nearly to the levels in the NP offspring. ANOVA disclosed a significant two-factor interaction between protein content in the diet and rosiglitazone treatment (p < 0.001 for CWT and p < 0.00001 for TS, two-way ANOVA). We conclude that rosiglitazone has beneficial effects in reducing the BP and the aortic tunica media hypertrophy with consequent balance of the wall stress in metabolically programmed offspring.